ABSTRACT
INTRODUCTION

31
Biogas and digestate are the main byproducts from anaerobic digestion of organic waste.
32
The composition of raw biogas varies depending on the type of residue and conditions of 33 anaerobic digestion. A typical raw biogas composition accounts for CH 4 40-70% vol, CO 2 34 15-60% vol, H 2 S 0.005-2% vol, and trace contaminants like water, siloxanes and volatile 35 organic compounds (Muñoz et al., 2015) . Raw biogas can be used directly to generate heat 36 and/or power or injected into natural gas grids when its quality is comparable with that of 37 natural gas. The high content of CO 2 in raw biogas reduces its specific heating value and 38 increases its transportation costs. Another undesirable biogas component is H 2 S, which is a injection of the upgraded biogas into natural gas grids.
62
In this context, pH has been identified as a critical parameter determining the mass transfer 
Analytical Procedures
134
The concentration of TSS was measured according to Standard Methods (APHA, 2012). Where Q i, in and Q i, out represent the inlet and outlet mass loading rates, respectively, of all 166 species (i= carbon-C, nitrogen-N, phosphorous-P and sulphur-S) in liquid (L) and gas (G) The net volumetric biomass productivity (Px) was evaluated from the condition of steady in both μ light , μ dark and biomass productivity (Table 3) . Therefore, the microalgae 338 productivities estimated were highly affected by the lower temperatures, which correlated 339 with the decrease in the photosynthetic growth rates. The endogenous respiration yield,
340
, was up to three times higher than the photosynthetic oxygen production yield,
341
, and showed an inverse correlation with temperature. The here estimated were (Table 3) . GRT-Gas residence time; HRT-Hydraulic residence time Table 3 Click here to download Table: Table 3 .docx
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